Dual-functional gelatin-capped silver nanoparticles for antibacterial and antiangiogenic treatment of bacterial keratitis.
Staphylococcus aureus (S. aureus) is a leading cause of keratitis worldwide and a significant threat to healthy vision. Pathological manifestations of bacterial keratitis (BK) caused by S. aureus involve stromal opacity, edema and neovascularization of an inflamed cornea, requiring immediate medical attention. Thus, S. aureus-induced keratitis is a devastating ocular infection that can lead to blindness if effective and timely treatment is not initiated. In this study, we demonstrate gelatin-capped silver nanoparticles (G-Ag NPs) as anti-infective therapeutics for the treatment of S. aureus-induced keratitis. G-Ag NPs were prepared by simple mixing of silver nitrate, maltose and gelatin. The gelatin molecules are capped in situ on the Ag NPs (∼14 nm). Compared to uncapped Ag NPs, the G-Ag NPs possess superior stability and antibacterial activity against S. aureus. We further demonstrate that G-Ag NPs possess effective inhibition of the proliferation, migration and tube formation of human umbilical vein endothelial cells, as well as strong disturbance of the angiogenesis in chick chorioallantoic membrane and rabbit corneal neovascularization. Furthermore, intrastromal administration of highly biocompatible G-Ag NPs alleviates S. aureus-induced bacterial keratitis in rabbit eyes and bacterial infection-induced corneal neovascularization. Our results demonstrate G-Ag NPs as a promising dual functional (antimicrobial and antiangiogenic) nanotherapeutic for preclinical treatment of eye-related microbial infections.